












を有する者（elementaryeducation group for music: EE) 10名と、それ以上に特別な高等音楽教育
を受けた者（highereducation group for music: HE) 10名の2つのグループに分けた（教育平均期間．

























































































































group for music: EE) 10名と、それ以上に特
別な高等音楽教育を受けた者（highereducation 











































































































に減少した（臼skA : t = 4.55p = 0.001，回skB:t=
-4-
6.47 p = .0001）。一方、グルー フ。EEで、は10人中7
人がタスクA、Bの両方において、酸化ヘモグロ
ビン量は、聴取前半に比して後半に減少を示し




性に有意差は得られなかった（taskA : t=l.59 p 
































Task A (consonance) 











Edinburgh testで、の利き手判定基準・ラテラ リテイ係数（LateralityQuatient: L Q) 
L Q ニ｜（右手の＋の数）一（左手の＋の数）｜ ｜（右手の＋の数）＋（左手の＋の数）｜：左きき： LQ < 0，右きき： LQ > 0 
Number 
Male : Female 
Mean age 
Edinburgh test(LQ :mean) 









20.7 (SD= 0.6) 
0.96 (SD=0.01) 
7.8(SD = 2.93) 
表2. 酸化ヘモグロビン量の相対的な変化量の平均値）(mM-mm) 
F = first half （前半） L = latter half （後半） (c) =consonance （協和音時）




Task A Task B 
sub F(c) L(c) F(c) 
0.099 0.078 0.027 
2 一0.028 一0.097 0.029 
3 -0.073 一0.077 一0.048
4 一0.100 -0.063 -0.045 
5 0.39 一0.047 0.012 
6 0.011 0.058 0.008 
7 ー0.039 一0.056 0.047 
8 -0.008 一0.097 0.066 
9 。一0001 0.047 
10 0.042 0.008 0.058 
町iean -0.006 一0.029 0.014 



















Task A Task B 
F(c) L(c) F(c) 
0.048 一0.049 0.187 
一0.006 一0.035 0.109 
0.001 一0.044 0.106 
0.053 0.031 0.121 
一0.058 一0.08 0.013 
-0.034 -0.048 0.127 
0.062 0.006 0.052 
0.102 一0.036 0.023 
一0.034 一0.11 0.007 
0.028 一0.043 0.008 
0.016 一0.041 0.075 
























































TaskB Task A 
-0.08 







. Task A; • : Task B 
(a) [task A -task BJ : Group EE : t = -0.0152, p = 0.989; Group HE ・ t = 2.75 
(b) [group EE -group HE] :Task A ・ t = -1.01. p = 0.30; Task B t = 2.55 
Group EE = without special musical training; Group HE= with special musical training 
Task A = chord progression including only “consonant chords”： 





























































TaskB Task A Group HE 
???????
? ?? ??
、、 』 ????? ??、(a) 
右脳における、音楽教育歴と不協和音聴取の関連性
: Task A; • : Task B 
(a) . [task A -task BJ ・Group EE目 t= -0.517, p = 0.618; Group HE ・ t = -2.518, p= 0.033 
(b) . [group EE group HE] : Task A : t= 0.689, p = 0.500; Task B ・ t = 1.547, p = 0.139 
Group EE = without special musical training; Group HE= with special musical training 
Task A = chord progression including only “consonant chords”． 





































































































































































1) Tamaki Y, Otsuka A Kuriki S. Neuro 
magnetic responses are modulated by 
endogeneous factors.生体医工学， 45,307 
-312, 2007. 
2) Leino S, Brattico E, Tervaniemi M, et 
al. Representation of harmony rules in 
the human brain: future evidence from 
event-related potentials. Brain Res, 
1142, 169 17, 2007. 
3) Suda M, Morimoto K, Obata A et al. 
Cortical responses to Mozart’s sonata 
enhance spatial reasoning ability. Neu-
rol Res, 30, 885-887, 2008. 
4) Gil KZ, Purves D. A biological rationale 
for musical scales. Plos one, 4, e8144, 
2009. 
5) Bharucha J, Krumhansl CL. The repre 
sentation of harmonic structure in music 
: hierarchies of stability as a function of 
context. Cognition, 13, 63 102, 1983. 
6) Bigand E. Perceiving musical stability: 
the effect of tonal structure, rhythm 
and musical expertise. J Exp Psychol 
Hum Percept Perform, 23, 808 822, 1997. 
7) Bigand E, Pineau M. Global context ef-
fects on musical expectancy. Percept 
Psychophys, 59, 1098-1107, 1997. 
8) J anata P. ERP measures assay the de-
gree of expectancy violation of harmonic 
contexts in music. Cogn Neurosci, 7, 153 
-164, 1995. 
9) Fox PT, Raichle ME. Focal physiologi-
cal uncoupling of cerebral blood flow 
and oxidative metabolism during soma-
tosensory stimulation in human subjects. 
Proc Natl Acad Sci USA 83, 1140-1144, 
1986. 
10) Kleinschmidt A Obrig H, Requardt M, 
et al. Simultaneous recording of cerebral 
blood oxygenation changes during hu 
man brain activation by magnetic reso-
nance imaging and near -infrared spec-




11) Ogawa S, Tank DW, Menon R, et al. 
Intrinsic signal changes accompanying 
sensory stimulation: functional brain 
mapping with magnetic resonance imag 
ing. Proc Natl Acad Sci USA 89, 5951-
5955, 1992. 
12) Sakatani K, Chen S, Lichty W, et al. 
Cerebral blood oxygenation changes 
induced by auditory stimulation in new 
born infants measured by near infrared 
spectroscopy目 EarlyHum Dev, 55, 229-
236, 1999. 
13) Kotilahti K, Nissila I, Nasi T, et al. 
Hemodynamic responses to speech and 
music in newborn infants. Hum Brain 
Mapp, 31, 595 603, 2010. 
14) Oldfield RC. The assessment and analy-
sis of handedness: The Edinburgh Inven 
tory. Neuropsychologia, 9, 97 113, 1971. 
15) Watterson T, Riccillo SC. Vocal sup-
pression as a neonatal response to au 
ditory stimuli. J Aud Res, 23, 205 214, 
1983. 
16) Saito Y, Aoyama S, Kondo T, et al. 
Frontal cerebral blood flow change asso 
ciated with infant directed speech. Arch 
Dis Child Fetal Neonatal Ed, 92, 113-
116, 2007. 
17) Okamoto M, Dan H, Sakamoto K, et 
al. Three-dimensional probabilistic ana-
tomical cranio-cerebral correlation via 
the international 10 20 system oriented 
for trans cranial functional brain map-
ping. Neuroimage, 21, 99-111, 2004. 
18) Hoshi Y, Kobayashi N, Tamur縄aM. 
Interpretation of near infrared spec-
troscopy signals: a study with a newly 
developed perfused rat brain model. J 
Appl Physiol, 90, 1657 1662, 2001. 
19) Nittono H. Analysis of Variance of Psy-
chophysiological Data. Jpn J Psysiol Psy 
col Psychophysiol, 2, 275-290, 2004. 
20) Ioannides AA, Popescu M, Otsuka 
A et al. Magnetoencephalographic evi-
dence of the interhemispheric asymme-
try in echoic memory life -time and its 
dependence on handedness and gender. 
Neuroimage, 3, 1061-1075, 2003. 
21) Kuriki S, Kanda S, Hirata Y. Effects 
of musical experience on different com-
ponents of MEG responses elicited by 
sequential piano-tones and chords. J 
N eurosci, 26, 4046 4053, 2006. 
22) Pantev C, Hoke M. Lutkenhoner B, et 
al. Tonotopic organization of the audi 
tory cortex: pitch versus frequency rep-
resentation. Science, 246, 486-488, 1989. 
23 Morrongiello BA Trehub SE, Thorpe 
LA et al. Children’s perception of melo-
dies: the role of contour, frequency, 
and rate of presentation. J Exp Child 
Psychol, 40, 279 92, 1985. 
24) Kastner M.P, Crowder R.G. Perception 
of major/minor N. Emotional connota 
tions in young children. Music Percept, 8, 
189 202, 1990. 
25) Bever TG, Chiarello RJ. Cerebral domi 
nance in musicians and nonmusicians. 
Science, 185, 537 -539, 197 4.
26) Tsunoda T. Dominancy of cerebral 
hemisphere to complex sounds consist-
ing of the combination of narrow band 
noises.医学と生物学， 81,53 56, 1970. 
? ? ???
昭和大学保健医療学雑誌 第10号 2012
The variation of hemodynamics relative tolistening to consonance or 
dissonance during chord progression 
Tatsuya DAIKOKU1l, Masayuki WATANABE2l 
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Graduate School 
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Abstract 
Objective The aim of the present study was to identify the variation of cerebral 
hemodynamics in relation to listening to chord progressions involving 
consonant or dissonant chords based on Western music theory by near-infrared 
spectroscopy (NIRS) . 
Methods 20 subjects (aged 20-25 years) participated in this study. They were classi白ed
into two groups, namely, persons with and without special musical training 
histories. We used two types of chord progressions involving consonant and 
dissonant chords as stimuli and the oxy-Hb value of each group was analyzed by 
optical topography to investigate the effects of each type of chord on cerebral 
function. 
Results Only in the left hemisphere, oxy-Hb concentration increased significantly when 
listening to dissonant chord-included tasks in the group with special musical 
training compared with the other group without special musical training. On the 
other hand, in the right hemisphere, there was no significant difference of oxy司
Hb value between two groups. 
Discussion Our results suggest that dissonant chords could be more influential in left 
hemisphere processing in the group with special musical training. 
Key Words : Chord progression, consonant, dissonant, musical training history, 
near infrared spectroscopy 
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